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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 3070 - 2 : 1978 'Test conditions for boring 
and milling machines with horizontal spindle — Testing of accuracy : Part 2 Floor type machines' 
issued by the International Organization for Standardization ( ISO ) was adopted by the 
Bureau of Indian Standards on the recommendations of the Machine Tool Basics and Modular 
Units Sectional Committee (PE03) and approval of the Production Engineering Division 
Council. 

Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker in the International Standard while in 
Indian Standards, the current practice is to use point ( . ) as the decimal marker. 

c) Some dimensions appears in 'inches' in the International Standard besides in metric 
systems, while in Indian Standards, the current practice is to give metric values only. 

In the adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their 
place are listed below along with their degree of equivalence for the editions indicated: 

International Standard Corresponding Indian Standard Degree of 

Correspondence 

ISO 230-1 : 1986 IS 2063 : 1988 Acceptance code for machine Identical 

tools: Geometric accuracy of machines 
operating under no load or finishing 
conditions ( first revision ) 

ISO/R 1101 : 1983 IS 8000 ( Part 1 ) : 1985 Geometrical toler- Identical 

ancing on technical drawing: Part 1 
Tolerancing of form, orientation location 
and run-out, and appropriate geometrical 
definitions ( first revision ) 

ISO 3070-0 : 1982 IS 11958 ( Part ) : 1992 Test chart for Identical 

boring and milling machines with horizontal 
spindle : PartO General introduction 

150 3070-1:1987 IS 11968 ( Part 1 ): 1987 Test chart for Equivalent 

boring and milling machines with horizontal 
spindle: Part 1 Table type machines 

The concerned technical committee has reviewed the provisions of ISO 841-1974 'Numerical 
control of machines — Axis and motion — Nomenclature' referred in this adopted standard and 
has decided that it is acceptable for use rn conjunction with this standard. 
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Indian Standard 

TEST CHART FOR BORING AND MILLING 
MACHINES WITH HORIZONTAL SPINDLE 



PART 2 FLOOR TYPE MACHINES 



1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies, with reference to 
ISO/R 230, both geonnetrical and practical tests on general 
purpose and normal accuracy boring and milling machines 
with horizonteil spindle — floor type machines — and the 
corresponding permissible deviations which apply. 

These machines can be provided with spindle heads of 
different types corresponding in most cases to figures : 

4 (spindle head with milling spindle and boring spindle) 

5 (spindle head withslidingboringspindleand with facing 
head) 

6 (spindle head with ram or milling arm) 

of Part ; "General introduction" of ISO 3070. 

It must be made clear that this International Standard 
concerns machines which have both a transverse movement 
of the column on the bed, a vertical movement of the 
spindle head, an axial movement of the boring spindle and 
possibly a feed movement of the radial facing slide in the 
facing head. They can be provided with a floor supporting 
workpieces but this device is not taken into consideration 
in this International Standard. 

Some machines also have an intermediate saddle having 
slldeways between bed and column to achieve additional 
longitudinal feed movement of the column parallel with 
the spindle axis. 

This International Standard deals only with the verification 
of accuracy of the machinfe. It does not^pply to the testing 
of the running of the machine (vibrations, abnormal noises, 
stick-slip motion of components, etc.) or to machine 
characteristics (such as speeds, feeds, etc.) which should 
generally be checked before testing accuracy. 



2 PRELIMINARY REMARKS 

2.1 In this International Standard, deviations and ranges 
are expressed in millimetres and in inches. 

2.2 To apply this International Standard, reference should 
be made to ISO/R 230, especially for installation of the 



machine before testing, warming up of spindles or other 
moving parts, description of measuring methods and 
recommended accuracy of testing equipment. 

2.3 Users of this International Standard are reminded that 
a movement is said to be longitudinal when it is parallel to 
the axis of the machine spindle and is said to be transversal 
when it is in the perpendicular direction. 

2.4 The sequence in which the geometrical tests are given 
is related to the sub-assemblies of the machine and this in 
no way defines the practical order of testing. In order to 
make the mounting of instruments or gauging easier, tests 
may be applied In any order. 

2.5 When inspecting a machine, it is not always possible or 
necessary to carry out all the tests, given in this 
International Standard. It is up to the user to choose, in 
agreement with the manufacturer, those tests relating to 
the properties which are of interest to him, but these tests 
are to be clearly stated when ordering a machine. 

2.6 Practical tests should be made with finishing cuts. 

2.7 When estabjishing the tolerance for a measuring range 
different from that given In this International Standard (see 
clause 2.311 in ISO/R 230) it should be taken into 
consideration that the minimum value of tolei;ance is 
0,002 5 mm (0/)00 1 in) for both geometrical and practical 
tests. 



3 REFERENCES 

ISO/R 230, Machine tool test code. 

ISO 841, Numerical control of machines — Axis and 
motion nomenclature. 

ISO 3070/0, Test conditions for boring and milling 
machines with horizontal spindle — Testing of the 
accuracy — Part : General introduction. 

ISO 3070/1, Test conditions for boring and milling 
machines with horizontal spindle — Testing of the 
accuracy -Part I : Table type machines {and its addendum : 
Complementary geometrical tests and practical test to be 
specified in the case of rotary table machines). 
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4 TEST CONDITIONS AND PERMISSIBLE DEVIATIONS 
4.1 G«oni«trieal tests 
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No. 



G1 



G2 



Diagram 



b) a) 



■^ 



r'- ■«■ 




Object 



A -BED 

Verification of levelling of slideways : 

a), Checking of bed lengthwise : 

— straightness of slideways in the 
vertical plane; 



b) Checking of bed crosswise : 

- slideways should be in the same 
plane. 




Permissible deviation 



0,02 
ufto 1000 



0.0008 
up to 40 



For each lOOOmm (40 in) increase in length add to the 
preceding tolerance : 

0,01 0.0004 

Local tolerance ; 
0006 i 0.00025 

over any measuring length of 

300 ! 12 

Maximum permissible deviation : 



0,05 
up to 10000 

0,08 
above 10000 



0.002 
up to 400 

0.0032 
above 400 



Variation of level : 



3,02/1000 



Checking of straightness of the slideways 
in a horizontal plane. 



0,02 
up to 1000 



0.0008/40 



Measuring instruments 



Precision level, optical 
or other methods 



Precision 
support 



level and 



0.0008 
up to 40 



For each 1000 mm (40 in) increase in length add to the preceding 
tolerance : t 



0,005 
0,006 



0.0002 



Local tolerance : 

I 



0.00025 
over any measuring length of 
300 I 12 

Maximum permissible deviation : 



0,05 
up to 10000 

0,08 
above 10000 



0.002 
up to 400 

0.0032 
above 400 



Observations 
and references to the test code ISO/R 230 



a) Clauses 3.11, 3.21 and 5.212.21 or 
5.212.22 

- Measurements shall be made at a 
number of positions equally spaced 
along the length of the bed. 

- H]e column shal! be placed in the 
middle of its traverse on the table 
saddle with the ^ahle saddle placed 
in the middle of the bed. 



6) Clause 5.412.7 * . 

A level shall be placed transversely 
and measurements taken at a number 
of positions equally spaced along the 
length of the bed. The variation of 
level at any position shall not exceed 
the permissible deviation. 



Microscopf and taut 
wire or other optica) 
methods 



Dial gauge, straightedge 
and supports 



Clauses 5.212.3 or 5.212.22 or 5.232.1 

The microscope or the dial gauge shall be 
fixed on a support A of a suitable form 
such that it can slide in the slideways and 
shall sight or touch, in the horizontal 
plane, the taut wire or a straightedge laid 
par£|llel to the slideways. 

The taut wire or the straightedge shall be 
placed on a fixed part, independent of or 
integral with the machine and as near as 
possible to the slideways to be checked. 



As in the Original Standard, this Page is Intentionally Left Blank 



IS 11958 ( Part2):1992 
180 3070-2:1978 



No. 



Diagram 



Obiect 



Parmtuible dsviation 



M«asuring instrunMnts 



Observations ' 

and rafereness to the test code ISO/R 230 




gP<] ^ ^^_K 



c 



G3 




C=^ - - 



ZJ- 



1 




I 

i 






» 




1 





4 



^ 



t 



B - COLUMN SADDLE 

(In the case of columns provided with a 
saddle for movement of the column 
parallel to the spindle axis) 

Checking of the slideways between saddle 
and column : 

- straightness of movement of the 
column on the saddle. 

1] Longitudinal verification 

(along the W axis) : 

a) in a vertical plane; 

b) in a horizontal plane. 



2) Transverse verification 

(along the X axis) : 

- slideways should be in the same 
plane. 





For a) and 6) 




0,02 






0.0008 


up to 1 000 






up to 40 


0,03 






0.0012 


above 1000 






above 40 




Local tolerance : 





Dial gauge, straightedge 
and supports or optical 
methods 



0,006 



0.00025 



over any measuring length of 
300 12 



Clauses 5.232.1 or 5.212.22 

The dial gauge shall be fixed on the 
column base such that It can slide against 
the functional part of a straightedge laid 
parallel to the saddle slideways. 

For checking 6), the straightedge is laid 
horizontally and flat and for checkings), 
the straightedge is laid vertically on edge. 

The straightedge shall be placed on a 
fixed part, independent of or integral 
with the machine and as near as possible 
to the slideways to be cheeked. 



Variation of |evel ; 
0,02/1000 0.0008/40 



Precision Itvel 



Clause 5.412.7 

A level shall be placed transversely on the 
column base and measurements taken at 
a number of positions equally spaced 
along the length of the column. The 
variation of level measured at any 
position shall not exceed the permissible 
deviation. 
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No. 



Diagram 



Ofajflct 



Permissible deviation 



Measurinc instruments 



Observations * 

and references to the test code ISO/R 230 



A 


-i 
5 

^ 



a) and b) 



9^ 



3 



G4 



T«l0scope 



Target 




G5 




C - COLUMN 

Checking of straightness of the movement 
of the column lengthwise on the bed ; 

a) in the horizontal plane; 

b) in the vertical plane. 





Fora) and 6) 




0,04 






0.0016 


up to 1000 






up to 40 



For each 1000 mm (40 in) increase in length, add to the 
preceding tolerance : i 

0,005 I 0.0002 

Maximum permissible deviation : 



0,12 



Checking of straightness of the vertical 
movement of the spindle head on the 
column : 

a] in the vertical plane coaxial with the 
spindle axis; 

b) in a vertical plane perpendicular to 
the spindle axis. 



0,005 



Optical methods or 
microscope and taut 
wire 



Clauses 5.212.22 or 5.212.3-5.232.2 

For checking b) the telescope may be 
fixed on the machine or may be indepen- 
dent of the machine. 





For a) and 6) 




0,02 






0.00O8 


up to 1000 






up to 40 



For each 1000 mm (40 in) increase in length add to the preceding 
tolerance : 



0,01 



0.0004 



for machines having travel < 4000 mm (160 in) and : 

0,02 I 0.0008 

for machines having travel > 4000 mm (160 in) 



Microscope and taut 
wire or opiical methods 



Clauses 5.212.3-5.232.2 or 5.212.22 

Carry out the test with saddle locked and 
possibly column base locked in mid-travel. 

Lock the spindle head when taking 
measurements. If the spindle can be 
locked, the alignment telescope can be 
mounted on it. If the spindle cannot be 
locked, the alignment telescope shall be 
placed on the spindle head of the machine. 

The taut wire shall be tightened between 
fixed parts independent of or integral 
with the machine. 
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No. 



Diagram 



Object 



Permissible deviation 



Measuring initniments 



Observations 
and reference} to the test code ISO/R 230 



G6 




Checking of squareness of the vertical 
movement of the spindle head ; 

a\ to the transverse movement of the 
column (axis X) in a vertical plane 
perpendicular to the spindle axis; 



0,03/1000 



0.0012/40 



G7 




b] to ihe longitudinal movement of 
the column (axis W| in the vertical 
plane coaxial with the spindle axis. 



0,03/1000 



Checking of squareness of ihe longi- 
tudinal (axis W| and transverse (axis X) 
movements of the column (if there is a 
column saddle). 



0,03/1000 



0.0012/40 



Dial gauge, surface 
plate and square or 
optical methods 



Clauses 5.522.4 or 5.212.22 

For a) ; place a surface plate on a support 
independent of the machine and as near 
as possible to the machine. 

The surface plate face shall be adjusted 
parallel to the transverse (axis X) move- 
ment of the column. 

For 6) : the surface plate face shall be 
adjusted parallel to The longitudinal 
(axisW) movement of the column. 

Lock the column on the table saddle and 
lock the column saddle on the bed when 
taking measurements. 

Set a cylindrical square on the surface 
plate adjusted as indicated above. 

Lock the spindle head *when taking 
measurements (spindle retracted). If 
the spindle can be locked, then the dial 
gauge may be mounted on it. If the 
spindle cannot be locked, the dial gauge 
shall be placed on the spindle head of the 
machine. 

NOTE - Operation G 6 6) is lo be carried out 
on(y on machines provided witti a longitudinal 
{axis Wl movement of the column. 



0.0012/40 



Dial gauge and straight- 
edge and square or 
optical methods 



Clauses 5,522.4 and 5.212.22 

Spindle head locked in mtdtravel. 

The straightedge shall be set and fixed 
parallel to the transverse movement of 
the column and with tfie square against 
the straightedge. The saddle shall then 
be locked on the bed. 

The longitudinal movement of the 
column shall then be checked. 
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No. 



Diigram 



G8 



flh 




G9 




G 10 




Gil 




ISl1958(Part2 1:1992 
ISO 3070-2 : 1978 



Object 



D- BORING SPINDLE 

Measurement of run-out of the internal 
taper of the boring spindle : 

a) at the mouth of taper; 



b) at a distance of 300 mm {12 In) from 
the spindle nose. 



Measurement of run-out of the boring 
spindle : 

a) spindie retracted; 



6} spindle extended 300 mm (12 in) 
{sliding spindle) 



Measurement of periodic axial slip of the 
boring spindle {spindle retracted). 



Permissibl* deviation 





ForD*<125 


a) 


0,01 


b) 


0,02 




For£>*>125 


a) 


0,015 


b] 


0,03 





FotD'< U6 


a) 


o,ni 


b) 


0,02 




ForD"> 125 


a) 


0,015 


b) 


0,03 



Checking of parallelism of the boring 
spindle axis to the longitudinal movement 
of the column (axis W) on the siideways 
between column and saddle (if there is a 
column saddle) : 

a] in the vertical plane; 



b) in the horizontal plane. 



ForD'< 125 

0,010 
ForD*> 125 

0,015 



ForD*<5 
0.0004 
0.0008 

ForD*>5 
0.0006 
0.0012 





ForD*<5 


a) 


0.0004 


b) 


0.0008 




ForD*>5 


a) 


0.0006 


b) 


0.0012 



ForD*<5 
0.0004 

ForD*>5 
0.0006 



0,02 a] 0.0008 

for a measuring length of 

300 I 12 

0,02 b) 0.0008 

for a measuring length of 
I 
300 12 



Menuring instniments 



Dial gauge, test mandrel 
and surface plate 



Dial gauge and surface 
plate 



Dial gauge 



D iai gauge and , possibly , 
test mandrel, and 
surface plate 



Observations 
and references to the test code ISO/ft 230 



Clause 5.612.3 

Carry out measurements with the spindle 
retracted (sliding spindle). 

• D = diam«;e' of boring spindle. 



Clause 5.612.2 
* D - diameter of boring spindle. 



Clauses 5.622.1 and 5.622.2 

Carry out this test with the spindle 
retracted (sliding spindle). 

The existence, value and the direction 
of application of the force F should be 
stated by the manufactuiei 

* D = diametsr of borinti spmrite 



Clauses 5.412.1 and 5.422.3 

Spindle head locl<ed in mid-travel, 
column saddle locked in mid-position 
on the bed. 

The measurement shall be carried out 
according to the possibilities, either 
touching directly the external part of the 
boring spindle, or with the aid of a test 
mandrel mounted in the spindle nose 
(alternative). 
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No. 



Diagram 



G12 



1 



4il> r 



Obi«ct 



Checking of squareness of the boring 
spindle axis to the bed slideways. 



Permissible deviation 



0,03/1000* 



0.0012/40* 



Measuring instruments 



Dial gauge and possibly 
straightedge 



Observations » 

and references to the test code tSO/R 230 



Clauses 5.512.1, 5.512.42 and 5.442 

Column locked on the table, saddle 
locked in mid-position on the bed, 
spindle head locked in low position oh 
the column, spindle and possibly ram 
retracted. 

For large machines for which sizes have a 
great importance the measuring reference 
shall be related to a plane parallel to the 
bed stideways. 

* Diitanca between ttie two points touched. 



G 13 



-ro 



J. 



m-'^- 



40 



Checking of squareness of the boring 
spindle axis to the column ways. 



0,03/1000 
with a < 90° 



0.0012/40* 
with a < 90° 



Dial gauge and possibly 
straightedge 



Clauses 5.512.1, 5.512.42 and 5,442 

Spindle head locked in mid-travel on the 
column, spindle retracted. 

For spindle heads provided with a ram, 
the checking shall be carried out with 
the ram retracted. 

For targe machines for which sizes have 
a great importance the measuring 
reference shall be related to a plane 
parallel to the column ways, 

* Distance between the two pointi touched. 



G 14 




Checking of straightness of the boring 
spindle movement (sliding spindle) : 

a) in a horizontal plane; 



b) in a vertical plane. 



0,02 a) 0.0008 
for a measuring length of 

300 12 

0,02 b) 0.0008 
for a measuring length of 

300 12 



Straightedge and dial 
gauge 



Clause 5.232,1 

Spindle head locked. 

The straightedge shall be set parallel to 
the sliding spindle movement; then 
touch the functional surface of the 
straightedge with the stylus of a dial 
gauge fixed on the spindle nose. Repeat 
the same operations in the two planes : 
horizontal and vertical. 

In the case of a machine having a ram, t} 
shall be maintained locked, in the 
retracted position. 
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Ho. 



Diagram 



Object 



Perminible deviation 



Measuring instruments 



Observations « 

and references to the test code tSO/R 230 




G15 





Measurement of deflection of the spindte 

in its sliditig movement (axis Z) : 

a\ [in the case of columns provided with 
a saddle for longttudinai movement 
(axisWIj 

in relation to a reference plane parallel 
to the plane of movement of the 
column on the saddle; 



b) [in the case of columns placed directly 
on the bed] 

in Tje/atton to a reference plane 
perpendtcular to the vertical move- 
ment of the spindle head on the 
column. 



For an extension of the spindle equal to twice the spindle 
diameter : 



+ 0,015 



+ 0.0006 



For an extension of the spindle equal to 4 trmes the spmdie 
diameter i 



±0,02 



± 0.0008 



For an extension of the spindle equal to 6 times the spindle 
diameter : 



Straightedge, gauge 
blocks and dial gauge 



-0,06 



- 0.0024 



NOTE - The axtsnslon of ttie SDindle is limited to 6 times itie soindle 
diameter and must not exceed 900 mm (36 int. 



I Align the straightedge in a horizontal 
plane parallel to the movement of the 
column on the saddle. 



b) Align the straightedge so that the 
vertical plane of a square laid on this 
straightedge is parallel to the guiding 
surface of the column ways and then, 
with ttie spindle retracted, incline the 
straightedge so that the upper part of 
the vertical side of the straightedge 
leans towards the column with 
an inclination of 0,006/300 mm 
(0.00024/12 in). ' 

NOTE - For a) and 6), the meaiurements ihall 
be carried out at oositions corresponding to 
2, 4 and 6 times the spindle diameter. 
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No. 



G16 



G17 



G 18 



Diagram 






Object 



Permissible deviation 



E MILLING SHINOLt 

a) Measuremeni or runout of th« millincj 
spindle; 

i)'Measutement of periodic axial slip. 



c) Measurement of camming of tfi« face 
of the spindle nose lincludmg periodic 
axial slip). 



Checking of straiyhtness of the lam inove- 
ment ; 

a) in a horizontal plane; 



b) in a vertical plane. 



Checking of parallelism of the ram move- 
ment {axis Z) to the longitudinal 
movement of the columa (axis W) ; 

a) in a horizontal plane; 

b) in 3 vertical plane. 



Foi iJ'^ 12b 
d) 0,01 

b) 0,01 



t) 0,02 

fot D':^ 125 
d\ 0,015 

b\ 0.015 

c) 0,03 



0,02 

500 
0,02 



f-L>i u' ^b 
0.0004 



0.0004 



0.0008 
For£>*>5 
0.0006 
0.0006 
0.0012 



0.0008 



for a measuring length of 



20 
0.0008 



for a measuring length of 
500 20 



Fora) and 6) 

0,03 I 0.0012 

for a measuring length of 



500 



20 



IS 11958 (Part2):1992 
fSO 3070-2: 1978 



Measuring instruments 



Dial gauge 



Straightedge and dial 
gauge 



Straightedge and dial 
gauge 



Observatiofis ' 

and references to the test code ISO/R 230 



a) Clause 5.612.2 



b) Clauses 5.622.1 and 5.622.2 

The existence, value and direction of 
application of the force F shad be 
stated by the manufacturer. 

c) Clause 5.632 

The distance A of dial gauge c) from 
the spindle axis shall be as large as 
possible. 

' D - diamoter of boring spindle. 



Clause 5,232.1 

Spindle head locked. 

Boring spindle retracted. 

Set the straightedge parallel to the ram 
movement; then touch the functional 
surface of the straightedge with the stylus 
of a dial gauge fixed at the end of the 
ram. 

Repeat the same operations in the two 
planes : horizontal and vertical. 



Clause 5.422.5 

A straightedge shall be set parallel to the 
longitudinal movement of the column 
(axis W) apd then the column locked in 
the middle of its travel on its saddle. The 
ram movement shall then be checked 
with respect to the straightedge. 
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No. 



Diagram 



G19 



M 



i--33-^ 




G20 




G21 




Object 



(Checking of squareness of the longi- 
tudinal movement of the ram (axis Z) to 
the vertical movement of the spindle 
head on the column ways. 



Checking of squareness of the idiii lunyi 
tudinal movement (axis 2) to the ram 
transverse movement (axis X) on the bed 
slideways. 



a) Checking of concentricitv of the 
milling spindle and of the front 
centring of tools or accessories on 
the ram; 

b) Checking of squareness of the support 
surface of tools or accessories to the 
rotation axis of the milling' surface. 



Permissible deviation 



0,03/500 



0.0012/20 



0,05/1000 



0,02 



0,02/500 



0.0O20/4O 



a) 0.0008 



b) 0.0008/20 



Measuring instruments 



Straightedge, square 
and dial gauge or 
optical methods 



Straightedge, square 
and dial gauge or 
optical methods 



Dial gauge 



Obsarvations 
and references to the test code ISO/R 230 



Clause 5.522.4 

Place a straightedge on a table set parallel 
to the longitudinal movement of the ram 
(axis Z) in a vertical plane and place a 
square on the straightedge. 

Alternative : The surface plate used in 
test G 6 may be used for carrying out this 
test. 



Clause 5.522.4 

Place a straightedge on the table set 
parallel to the movement of the column 
on the bed (axis X) and place a square 
against the straightedge. 



al Clause 5.422 



b] Clause 5.512.42 

NOTE - This operation Is valid only if there is 
a circular locating surface on trie ram. 
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No. 



Diagram 




G22 




G23 



1 



n 



t:<^ 



,OW' 



'Oin 



&- 



ObjecT 



G - INTEGRAL FACING HEAD 
- radtal facing slide - 

(Jhecking of squareness of the radial 
facing slide movement taxis U) to the 
.longitudinal movement of the column 
(axisW); 



(If there is no column saddle} ; 

Checking of parallelism of the radial 
facing slide movement (axis U) to the 
vertical movement of the spindle head. 



Checking of parallelism (In the horizontal 
plane) of the radial facing slide movement 
to the transverse movement of the 
column on the bed (axis X). 



Permissible deviation 



0.025/300 



0,001/12 



Measuring instruments 



0,025 0.001 

for a measuring length of 
300 12 



0,025 0.001 

for a measuring length of 
300 12 



Straightedge, square 
and dial gauge 



Observations 
and references to the test code ISO/R 230 



Straightedge and dial 
gauge 



Clauses 5.522.2 and 5.422.5 

A straightedge or a surface plate shall be 
set parallel to the longitudinal movement 
of the column {axis W) or, where there is 
no such movement, parallel to the vertical 
movement of the spindle head. The 
column shall then be locked in the middle 
of its travel on its saddle. Place a square 
on the straightedge or on the surface 
plate. Then, check the racial facing slide 
movement. 

Repeat the same operation after rotation 
of the facing head by 180° 

NOTE - The surface plau usad in test G 6 may 
be used for carrying out this test. 



Clause 5.422.5 

Set a straightedge on the table parallel to 
the transverse movement of the column 
on the bed (axis X). 

Then check the radial facing slide 
movement with respect to the straight- 
edge. 

Repeat the same operation after rotation 
of fhe facing head by 180°. 
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No. 



6 24 



G25 



G26 



Diagrim 




nm 



II 

4.;. 



i 




Obiect 



Checking of coaxiality of the boring 
spindle axis and of ttie facing head axis 
(in the case of independent movements 
of the boring spindle and of the facing 
head). 

af at the mouth of spindle housing; 

b) at a distance from the spindle housing 
face equal to 300 mm (12 in). 



Checking of squareness of the facing head 
axis to the bed sitdeways. 



Checking of squareness of the facing head 
axis to the column ways. 



Permissible deviation 





ForO*< 125 


a) 


0,02 


t) 


0,03 




ForD*> 125 


a) 


. 0,03 


b) 


0,04 



0,03/1000* 



0,03/1000* 





ForD*<5 


a) 


0.0008 


b) 


0.0012 




ForD*>5 


a) 


0.0012 


b) 


0.0016 



Kuring instruments 



Dial gauge 



Obtenrations ' 

and refaranoM to the test code ISO/R 230 



Clause 5.442 

NOTE - Thij check i« valtd only if ttie facing 
head is mounted on bearings independent o( 
those o* ttie boring jpindle. 

* D = diameter of birring ipindla. 



0.0012/40* 



0.0012/40* 



Oiai gauge and rigid 
support and, possibly, 
a straighted9e 



Dial gauge and rigid 
support and, possibly, 
a straightedge 



Clauses 5.512.1, 5.512.42 and 5.442 

Column locked on the saddle and in mid- 
position on the bed: spindle head locked 
in low position on the column. 

For large machines for which sizes have 
a great importance the measuring 
reference shall be related to a plane 
parallel to the bed slideways. 

NOTE - This check ti valid only if ttie facing 
head is mounted on bearings independent of 
those of the boring spindle. 

• Distance between the two paints touched. 



Clauses 5.512.1,5.512.42 and 5.442 

Column locked on the saddle, spindle 
head locked in mid-position on the 
column. 

For a large machines for which sizes have 
a great importance the measuring 
reference shall be related to a plane 
parallel to the column slideways. 

NOTE — This check is valid onlv if the facing 
head is mounted on bearings independent of 
those of the boring spindle. 

• Distance betvwen the two points touched. 
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4.2 Practical tests 



Diagram, sizes and mounting of tfw test piece 
(given only as an exampje) 



Nature of test 



Checks to be applied 



No. 



Designation 



Permissibte deviation 



Measuring 
insiTumenis 



Observations 
and references to ttie test code rSO/R 230 



1) BORING, TURNING AND FACING* 



_ Test piece 




a 


o 


T: 


t; 




r 


D 




flj 


"5 


"5 


u 








-; 


gi 




•D 

C 


01 










:0 


> 


> 

(J 




O 


1T> 

C 




? 










c 


c 


w 


M 



NOTES 

1 Tha boring diamctsr tf $hall be at leait equal to, or slightlv greater 
ttian, the boring tpindle diameter. 

2 The turned diameter O^ shaH be determifted so that the value 
— - — if sJightlv le» than, or at mo«t equal to, the nnaximum travel 
of the radial facing iljde. 

3 test piece matBrial : Cast iron (CG-81. 



PI 



P2 



P4 



P5 



P6 



Fora^ and ^2 : 



0,0075 

rf> 125 : 
0.010 



d<5 : 
0.0003 

d>5 : 
0.0004 



CIRCULARITY 

(Clause 5.3 of ISO/R 1101) 

of the internal cylindfical holes a, 

and 32 ^'^ o* ^^^ external 

cylindrical surface i). 



Fori, : 



D, < 300 ; 

0,010 



D, > 300 : 

0,010 

For each 

300 mm 

increase add 

0,015 



0.0004 



■0,>12: 

0.0004 

For each 

12 in 

increase add 
0.0006 



CYLINDRICITY 
(Clause 5.4 of ISO. R 11U1) 
of ihe :inefrjdl cylindiical holes a, 
dnd^'j 



d^)25: 
0,010 

d ^ Ub : 
6,015 



tf<5 : 
0.0004 

o ^ 5 : 
0.0006 



CONCENTfilCITY 

(Clause 5 111 ot ISO/R 11011 

of the internal cylindncal hole a, 

and of the external cylindrical 

surfdcei), 



COAXIALITY 
(CIduse 5.11.2 ot ISO/R 1101) 
of the external cylindrical surfaces 
6, and bj with the reference axis 
of the internal cylindrical holes a, 
and ^2 



FLATNESS 
(Clause 5.2 of ISO/R 1101) 
of the machined surface c 



PERPENDICULARITY- 

(Clause 5.8.2 of ISO/R 1101) 
of the machined face c with the 
reference axis of the internal 
cytindrical holes a^ and 32 



0,025 



0,04 



0.001 



0.0016 



for a longitudinal movement of 
the column saddle (or if there is 
no saddle, of the ram) 



equal to 300 



0,015 



equal to 12 



0.0006 



for a diameter Of of 



300 



0.025/300 



12 



0.001/12 



Bore gauge and 

micrometer or 

measuring 

instruments 

having the 

approcriate 

accuracy 



M arid 'el and 
dial gauge 



Mandrel and 
dial gaige 



Straightedge and 
gauge blocks 



Mandrel and 
dial geuge or 
level and special 
support 



* Th(s test only applies to machines hawing 
both a sliding boring spindle and an integral 
facing head, or an independent milling spindle. 

Clauses 3 1 and 3.22 
4.1 and 4,2 
5 442. 5.512.42 
and 5.611.3 

Before commencing the tests make sure that 
the mountmg surface which bears on the table 
is Hat and that the test piece surface which 
traars on the mounting Is perpendicular to the 
axis ot Its nousing. 



DIRECTIONS FOR MACHINING 

1) Boring and finishing of the two 
internal cylindrical holes a, and 82- 
Column locked and axial movement 
of the sliding boring slide. 

21 Turning of the external cylindrical 
surface b-,. With a short tool mounted 
on the facing head with longitudinal 
movement of the column (axis W). 

3) Longitudinal movement of the column 
of 300 mm (12 in) and turning of the 
external cylindrical surface 62- Tool 
mounted on a surfacing head, with the 
aid of a support or a tool holder 
having a suitable length, 

4) Machining of the face c fay automatic 
movement of the radial facing slide or 
by milling. 
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4.2 Practical tests (continuation and end) 




















No. 


Diagram and dimensions of the test pieces 


1 
1 

Nature of test ' Cutting conditions 


Checks to be appliad 


Permissible daviation 


Meanirina 
instnimsnB 


Observation^ Mid faferancas 
to tha tast code ISO/R 2» 


mm 


in 




2 MILLING OF TWO SYMMETRICAL TEST PIECES 














Ctauses3.1 and 3.22 
4.1 and 4.2 






h H 














Before beginning the test : 




A 


16 mm (0.6 in^ 


1 16 mm (0.6 in) 


Milling of strips of surfaces A, C 
and D by automatic transverse 


With a shell end mill, 
mounted at the end of 










- make sure that surface E is 

flat; 


■ —^ -3t 


J OJ . 




\ ~~ '^ ji^T'^IlJjI'^I ^^ 


movement of the column, auto- 


the spindle on a 














\ ^ 


^^^m^^ 


matic transverse movement of 


mandrel of a suitable 










- check and suitably adjust the 










the spindle head and manual 
longitudinal movement of trie 
column. 


length 










surface of the auxiliary table so 
that it is parallel to the longitu- 
dinal and transverse movement 




^ 


^4a- s—jp- , 














of the column. 




-f( 


m^^^Mi / J""^ 














Test pieces shall be aligned parallel 




>U 


- - »!^ 


/ *^ 














to the direction of the transverse 




a: ^ 


a ^^^c 


^^^^^^ / 














movement of the cplumn so that 




1 1 


^ 


a /i^ 


^^^■"---^/b 














the length L is equally distributed 




1 


f ( h>^ 














on either side of the transverse 




c 


/\i\y^ 














median plane of the bed. 




— j^^ 














NOTE - Subject to agrwment batween 


P7 
















the user and the manufaclurer, the form 
















of teit pieCB jhovwn'in the diagram mav 


















be replaced by a limplei- form of test 


















pieca having sides of full width, in which 


















case tests carried out using this form 






Milling of surface B by auto- 


Slab milling with the 


Surface B on each blocic shall be 


0,02 


0.0008 


Straightedge 
and gauge 


will be at least as severe as those carried 
out using the form in the diagram. 






matic transverse movement of 


same cutter 


flat. 










L (distance between the opposite faces of two test pieces) 


the column and manual vertical 










blocks or 






= 1/2 longitudinal travel of the column 


movement of the spindle head in 
two cuts overlapping by about 5 










micrometer 
callipers 


The cutter shall be sharpened on its 
arbor and when mounted shall 




/ = /I = 150 mm (6 in) for i < 1 000 mm |40 in) 


to 10 mm (0.? to 0.4 in). 




a) The planes containing the 


0,02/100 


0.000»/4 


Square and 


conform to the following toler- 




= 200 mm (8 in) for L > 1000 mm (40 in) 






strips of surfaces A, C and D 
shall be perpendicular to each 
other and each one perpen- 
dicular to the surface B. 






gauqe blocks 


ances ! 

1 Out pf round 

< 0,01 mm (0.0004 in) 




Matarial : Cast iron. 
























6) The height H of the block (or 


0,03 


0.0012 


Micrometer 


2 Run-out 










blocks) shall be constant. 








< 0,02 mm (0.0008 in) 
3 Camming 

< 0,03 mm (0.0012 in) 

All non-operating slides shall be 
locked during cutting. 
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